ABSTRACT
INTRODUCTION
Stock market has been widely considered the showcase for national future economic development. It not only facilitates capital formation but also national economic growth. The more active stock market trade of a country shows the more prosperous on its economy. Due to this fact, numerous previous studies have explored the factors of affecting stock volatility, including stock trading value (Assogbavi et al., 1995; Saatcioglu and Starks, 1998; Chen et al., 2001; Lee and Rui, 2002; Statman et al., 2006; Xu et al., 2006; Rashid, 2007; Chuang et al., 2009; Chen, 2012) oil price (Jones and Kaul, 1996; Maghyereh and Kandari, 2007; Aloui and Jammazi, 2009; Qinbin et al., 2012; Mollick and Assefa, 2013) manufacturing industry production index (Mohanty et al., 2011) economic prosperity (Fan et al., 2003; Basher and Sadorsky, 2006; Driesprong et al., 2008; Tang et al., 2010) investment inclination (Faff and Brailsford, 1999; Hondroyiannis and Papapetrou, 2001; Henriques and Sadorsky, 2008; Mollick and Assefa, 2013) interest rate (Kagraoka and Moussa, 2013 ) the total value of import and export prices (Chen et al., 2001 ) exchange rate (Lyonnet and Werner, 2012) money supply (Eichengreen, 2013; Karras, 2013) price variation (Girardin and Moussa, 2011; Naifar and Dohaiman, 2013 ) unemployment rate (Nguyen and Bhatti, 2012; Schenkelberg and Watzka, 2013) .
However, on exploring influencing factors to stock price index volatility, stock market trading value has been broadly viewed as the main investigated variable since the mutual impact of price and volume is an index which is often taken to predict future stock trend and change. For instance, Ying (1966) through taking New York Stock Exchange (NYSE) examines the rate of return on Standard & Poor 500 index, finding that the change of huge trading volume change goes along with huge price volatility. Wall Street investors also believe that trading value and stock index returns have a positive correlation. In other words, it can be said that trading value can affect stock index returns volatility. Over the past two decades, in the financial sector, the relationship between trading value and stock index returns has gain considerable attention; however, the relationship between price and volume remains controversial.
In the extant literature, many scholars have found a positive relationship between stock market trading value and the stock index returns. Chen et al. (2001) through applying the linear Granger causality test to examine the countries' and their local stock markets of USA, Japan, the United Kingdom, Canada, Italy, Switzerland, Holland, and Hong Kong find that stock trading value has significantly positive relationship and mutual impact on stock index returns. Statman et al. (2006) 
use Vector Auto regression (VAR) to analyze monthly data of New York Stock
Exchange (NYSE) and Australian Monsoon Experiment (AMEX) from 1962 to 2001 and suggest that stock trading value has positive impact on stock index returns. Chuang et al. (2009) through adopting quantile regression to investigate the causal relationship between stock trading value and return rate of New York Stock Exchange (NYSE), Standard & Poor 500 (S&P 500), and Financial Times-Stock Exchange 100 (FTSE 100) state that when trading value increases, stock index returns will rise.
Nevertheless, several researchers have found that stock trading value does not have a positive impact on stock index returns. Assogbavi et al. (1995) through adopting linear regression model to explore Canada stock market argue that when trading value increases, stock index returns descend. Saatcioglu and Starks (1998) by applying Vector Auto regression model (VAR) for investigating stock market in six countries of Latin America (i.e., Chile, Argentina, Brazil, Colombia, Mexico, and Venezuela) point out that stock trading value exerts a negative impact on stock index returns. Lee and Rui (2002) by conducting Granger Causality Test to explore the daily data of three markets including New York, Tokyo, and London find that the phenomenon that trading value affects stock index returns does not exist.
Finally, Xu et al. (2006) no impact of trading value on stock index returns; instead, stock index returns are only affected by past share index returns and trading value of market itself.
Noteworthy, in this era, oil is closely related to global economy, various industries and commercial activities, transportation, etc. For this reason, oil price uncertainty will cause numerous general economic problems and dramatically affect investment decision-making, business cycle, price level, rate of unemployment, interest rates, and the essence production of substantive outputs, etc. Therefore, oil is frequently called the head of energy resources.
Past researches find that in the absence of alternative sources of energy, oil price rise will increase the production cost, which in turn leads to the rise of inflation and interest rate, consequently affects business operational cost and causes stock price to decline (Gisser and Goodwin, 1986; Huang et al., 1996; Yang et al., 2002; Henriques and Sadorsky, 2008) . Additionally, Jones and Kaul (1996) through examining developed countries such as USA, the United Kingdom, Canada, and Japan confirm the negative relationships between oil prices and these countries' stock index returns. Through applying Johansen's co-integration method to analyze Greece overall economic activities, this finding is further supported by Hondroyiannis and Papapetrou (2001) that rising oil prices strongly reduce stock index returns. In line with this, Maghyereh and Kandari (2007) through adopting rank tests of nonlinear co-integration analysis for testing the relationships between prices and stock index returns on member countries of Gulf Cooperation Council (GCC) propose that oil price changes have a negative impact on stock index returns. Moreover, Driesprong et al. (2008) by employing multiple regressions for exploring the relationships between oil prices and international stock markets indicate that price rise will significantly cause future stock index returns to decline. Finally, in order to explain the relationships among stock index, international oil prices, and economic activities in three countries of the United Kingdom, France and Japan, Aloui and Jammazi (2009) through applying two regime Markov-switching EGARCH (Generalized Auto Regressive Conditional Heteroskedasticity) model has found that oil prices in these three countries have significant negative impacts on stock index returns.
Noteworthy, a debate exists in the extant literature regarding the impact of oil price changes on stock index returns. Specifically, there has been a wide range of previous studies confirming there is not really a negative impact of oil price changes on stock index returns; instead, it depends on different industries. For instance, Faff and Brailsford (1999) through utilizing augmented market model for investigating the relationship between oil prices and Australia industrial stocks returns point out the positive impacts of oil prices on stock index returns of oil, gas, and energy-related industries while displaying the negative effects of oil prices on related industries' stock index returns regarding papermaking, packing, and transportation. In addition, Nguyen and Bhatti (2012) through applying conditional extreme value theory (C-EVT) for examining the relationships between oil prices and China's and Vietnam's stock markets argue that oil prices significantly positively affect Vietnam's stock index returns (i.e., oil price rise will stimulate stock index returns) while causing China's stock index returns to decline significantly.
Moreover, Mohanty et al. (2011) through utilizing linear factor analysis for exploring the relationships between crude oil price change and stock index returns in each member country of Gulf Cooperation Council (GCC) (i.e., Bahrain, Kuwait, Oman, Qatar, The United Arab Emirates (UAE), and Saudi Arabia) find out that oil prices positively affect stock index returns at the country level; nevertheless, at the industry level, the impacts are different due to various industries and geographic regions. Specifically, 12 out of 20 examined industries (e.g., commercial bank, insurance, and industry) receive positive impacts of oil price on stock index returns whereas other industries such as food and investment obtain negative impacts. Finally, Mollick and Assefa (2013) It is generally assumed that the amount of stock trading value represents market trading level. It is also a critical observed index of judging stock market trend and transition as well as can be said to be the key factor driving stock index fluctuation. Simultaneously, oil is considered the main energy of current industries. Any changes in oil prices will be strongly reflected through industrial production costs and profit. Another concern is that both of Taiwan and Korea are countries that heavily depend on energy imports and lack of domestic mineral oil resources, share similar economic development processes, and face with similar challenges by the industry. Taking these premises, this study aims to take Taiwan and Korea to be the cases for discussing the impacts of stock trading value and oil price changes on stock index returns.
On exploring stock market-related issues, the quantitative easing monetary policy, referred to as QE, is another main concern due to its considerable impact on stock market. In short, quantitative easing is a kind of monetary policy in which Central Bank ladles out capital into the banking system to balance capital easing and maintain the minimum interest level. In 2001, Japan's Central bank ladles an excessive amount of capital out into its banking system in order through controlling money quantity for indirectly controlling interest rates to not only prevent economic recession and deflation but also have constructive impact on depressed Japan banking and domestic economy (Kobayashi et al., 2006; Girardin and Moussa, 2011; Kagraoka and Moussa, 2013; Schenkelberg and Watzka, 2013) . Since the 2008 financial crisis, Federal Reserve System (Fed) has also started to implement the quantitative easing monetary policy. In the circumstances of extra-low interests, this monetary policy has been observed to widely depreciate US dollars, capitals flow, and commodity markets as well as trigger global inflation crisis and simultaneously bring tremendous revaluation pressure on global currency (Blinder, 2010; Hamilton and Wu, 2011; Karras, 2013; Putnam, 2013) . Subsequently, numerous global countries would follow up the release of funds to ease capital into market, promote global economic recovery, and cause stock market rise (Wang and Mayes, 2012) . Therefore, apart from investigating the impact of stock trading value and oil price changes on stock index returns, this study further takes the factors of the US quantitative easing monetary policy into consideration to explore its impact on stock index returns.
Generally, previous researches regarding the relationships between stock returns and trading value often adopt the Granger causality test (Chen et al., 2001 ) Vector Auto Regressions (VAR) (Saatcioglu and Starks, 1998; Statman et al., 2006; Xu et al., 2006) and GARCH model (Lee and Rui, 2002) for conducting analyses. A review of the extant literature also shows that studies on the relationships between stock returns and oil price changes frequently utilize Johansen's co-integration method (Hondroyiannis and Papapetrou, 2001; Maghyereh and Kandari, 2007) Vector Auto Regressions (VAR) (Henriques and Sadorsky, 2008) GARCH model (Mollick and Assefa, 2013) and multiple regression (Driesprong et al., 2008; Mohanty et al., 2011) . However, the above methods all apply ordinary least squares (OLS) as foundation research. As such, the sequence of finance and economy often exist fat-tailed, asymmetric and heteroskedasticity phenomena, which in turn cannot explain the effects of extreme values. For this reason, this study attempts to employ the quantile regression to carry out in-depth exploration since quantile regression's objective function is the sum of weighted absolute deviation, which can be able to provide quantile statistical measures and a definitive set of explanatory variables that can be simultaneously analyzed by the entire conditional distribution in a given set of explanatory variables.
The paper is organized into four parts as follows: Section 1 through applying previous literatures aims to introduce two critical factors affecting stock price volatility in Taiwan and Korea, namely stock trading value and oil price changes, simultaneously interprets the impact of the US implementation of quantitative easing monetary policy on the economy, followed by Section 2 which describes the methodological approach and process of quantile regression and Section 3 with results and interpretation. Finally, Section 4 presents conclusion, discussions, and applications of the findings.
METHODOLOGY

Data
This study targeted the Taiwan Stock Exchange Capitalization Weighted stock Index (TAIEX) and its trading value (hereafter T volume), Korea Composite Stock Price Index (KOSPI) and its trading value (hereafter K volume) to be the research objects. Additionally, since the US quantitative easing (QE) monetary policy was put into practice in November 2008, this study attempted to choose to collect date in two main periods of (1) Regarding oil price data, this study aimed to take oil price derived from West Texas Intermediate (WTI) for investigation since WTI was the main oil source of the US and the US played an important part as the largest oil consuming market all over the world. Hence, WTI index could act as a reliable representation. Finally, all sequence variables proposed in this study were derived from Taiwan Economic Journal (TEJ) and were represented by the type of natural logarithm.
The Analysis of Quantile Regression
Multiple regressions is a statistical method commonly adopted by social science research, which utilizes ordinary least squares (OLS) to estimate "mean" marginal effect of independent variable on dependent variable and emphasizes on central tendency of distribution. Multiple regressions have been often compared with the quantile regression approach proposed by Koenker and Bassett (1978) the parameter estimation of which is built on the standard of minimum sum of absolute all error. Since the estimated parameter is carried out based on original sample from the past to make distribution assumptions, the achieved results would be more consistent to the robustness of statistical inference.
In addition, Zhuang and Kuan (2005) and Zhang et al. (2009) in their empirical study find that when the sample is not biased distributed, the estimated results of least-squares regression and quantile regression are consistent; nonetheless, when the sample is asymmetric distributed, quantile regression results for the marginal effects of different quantiles would be more reasonable. Finally, the quantile regression approach is utilized in this study since in practical application, for an estimated two-tailed end, quantile regression model has been assessed to be more accurate than the least-squares regression.
As aforementioned, this study aimed to investigate the impacts of stock trading value, oil price rate changes, and the US implementation of Quantitative easing (QE) monetary policy on Taiwan's and Korea's stock index returns.
The linear regression model was as follows:
where was Taiwan's or Korea's stock index returns, represent the explanatory variables (i.e., Taiwan's or Korea's stock trading value, international oil price changes, the US quantitative easing monetary policy), was the parameter vector, and was the corresponding error term.
As mentioned above, the ordinary least squares (OLS) utilize the mean value to observe its effects; however, in many practical studies, it is necessary not only to explore the average performance but also to take tail-biting distribution cases to be observation focuses. Unlike OLS which takes minimum solution of average sum of square, quantile regression is based on minimum absolute deviation under the specific quantile solution (Koenker and Hallock, 2001 ) which can not only provide estimation results under different quantiles but also clearly show the marginal effect of explanatory variables on explained variables under "specific quantile". For instance, in a specific quantile θ, the value of observation once being smaller or greater than θ would be determined as θ: (1-θ) ratio. In the optimization solution process, it is based on the given asymetric weights of absolute deviations (1-θ) and θ to reflect the LOCAT model characteristics.
In the present study, explained variables and explanatory variables in θ quantile were defined as follows:
where ( | ) was the density function under conditions . The quantile regression was written as follows:
where was explained variables (i.e., Taiwan or Korea stock index returns), was explanatory variables (i.e.,
Taiwan or the Korea stock market trading value, international oil price changes, the US implementation of quantitative easing monetary policy), β was the parameter vector, θ was the quantile with θ (0,1), and was the corresponding error.
In the linear model, given the weight of θ (0<θ<1), this study utilized weighted average absolute error to estimate the objective function of the quantile regression.
The estimation equation was as follows:
In this equation, T was the number of sample. If θ was smaller than 0.5, which stated that the weights of positive residuals of the objective function was smaller and the weights of negative residuals was larger, the quantile would be left-skewed distributed. In the same manner, if θ was larger than 0.5, which indicated that the weights of positive residuals of the objective function was larger and the weights of negative residuals was smaller, the quantile would be right-skewed distributed. When θ was equal to 0.5, which presented that the weights of positive and negative absolute residuals were equal, the objective function of Equation (4) and the minimum mean absolute error of the estimator are same. Hence, the estimator's regression model was median regression. Equation (4) assigned different weights to positive and negative absolute residuals. Through minimizing a weighted sum of absolute residuals, the quantile regression estimators were obtained from different quantiles. If observation was greater than or equal to estimator , the weight was determined to be θ. If observation was less than estimator , the weight was determined to be 1-θ, from which the parameters were calculated.
EMPIRICAL RESULTS
The test results of each variable's states, Taiwan stock trading value (lnTvol) was found to be left-skewed distributed (-0.05), Korea stock trading value (lnKvol) was left-skewed distributed (-3.96 The quantile was selected using θ= 0.1, 0.2, 0.3,…, 0.9. For further examining the influences of extreme values, two quantiles 0.05 and 0.95 were added; hence, the total number of quantiles was 11. Table 1 showed the results of quantile regression and OLS estimates. In the estimate of OLS, the impact of Taiwan stock market trading value on stock index returns was not significant. In terms of average, similarly there was no significant effect of Taiwan stock trading value on stock index returns. However, using quantile regression, this study found that when quantile increased, the impact of stock trading value also gradually increased. It was even noted that in the quantile of 0.7, 0.8, and 0.95, stock trading value significantly and positively affected Taiwan stock index returns. In other words, in the high distribution of stock index returns, Taiwan stock trading value would gradually increase its influence on stock index returns until trading value pushed stock index returns up to the highest peak, which in turn formed the so-called phenomenon of "the stock price increases and the trading volume rises, the stock price declines and the trading volume descends". Noteworthy, despite being located in the 0.05 and 0.1 quantiles, stock trading value negative affected stock index returns; nonetheless, non-significant. This result represented that stock trading value did not affect stock index returns.
Moreover, in the OLS estimate of Korea stock market, stock trading value was found to have no significant phenomenon on stock index returns. Meanwhile, using quantile regression, this study pointed out that the influences of stock trading value on stock index returns were considerably affected by quantile. When quantile increased, the impact of stock trading value also gradually increased until the 0.8 quantile, and declined after this. It was obviously observed that under a major of quantiles, stock trading value did not have significant impacts on stock index returns, except for the phenomenon of "the stock price increases and the trading volume rises, the stock price declines and the trading volume descends" being seen in the 0.95 quantile in Korea stock market. In addition, in the 0.2 quantile of Korea stock market, stock trading value was noticed to exert a significantly negative impact on stock index returns, which in turn indicated that the increase of stock trading value would lead to the decline of stock index returns. In sum up, in the high stock index returns distribution of two countries (under 0.95 quantile), the same phenomenon of "the stock price increases and the trading volume rises, the stock price declines and the trading volume descends" was presented. Nevertheless, in the situation of 0.2 quantile of Korea stock market, stock trading value presented a significantly negative impact on stock index returns.
Regarding the Taiwan context, through using OLS estimate to explore the impact of oil price changes on Taiwan stock index returns, this study found a positive but not significant relationship. However, through utilizing quantile regression, this study proposed that the extent oil price changes affecting Taiwan stock index returns was dependent on the increase of quantile. In other words, increasing quantile declined the impacts. This phenomenon kept occurring until the quantile was above 0.7, and then it started to increase. Nevertheless, most of them were not significant, except for significant impacts noticed in the quantile of 0.05 and 0.1. This could be explained that under low distribution of Taiwan stock index returns, oil price changes positively affected stock index returns.
Regarding the Korea context, through using OLS estimate to explore the impact of oil price changes on Korea stock index returns, this study proposed that oil price change had a significantly positive impact on stock index returns. In other words, this result showed that Korea stock index returns were deeply affected by international oil price changes. Further using quantile regression, this study pointed out that Korea stock index returns were affected by international oil price changes. Broadly speaking, the increasing quantile would cause the slight decline of impact coefficient; nonetheless, a major of them were not significant, except for the significantly positive impacts noticed in the quantile of 0.05 and 0.2 of Korea stock index returns. This could be explained that under low distribution of Korea stock index returns, international oil price changes significantly and positively affected stock index returns.
To sum up, both Taiwan and Korea stock index returns were affected by international oil price changes, especially in the low distribution of stock index returns.
The US implementation of quantitative easing monetary policy was examined for its impacts on Taiwan and Korea stock index returns. Surprisingly, from OLS and each quantile estimate, no significant relationships were found. In other words, this finding strongly indicated that the US implementation of quantitative easing monetary policy had no significant influences on Taiwan and Korea stock index returns.
For better clarifying the relationships between Taiwan and Korea stock trading values and oil price changes on stock index returns under the influence of the US implementation of quantitative easing (QE) monetary policy, this study further put other dummy variables affected by QE into quantile regression equation to increase the impacts of Taiwan stock trading value change on stock index returns under the influence of QE (referred to as QE*lnTvol) and of Korea stock trading value change on stock index returns under the influence of QE (referred to as QE*lnKvol) as well as oil price changes on Taiwan and Korea stock index returns under the influence of QE (referred to as QE*△lnOIL). The achieved estimated values were shown as in Table 1 .
The obtained results were as follows: 
CONCLUSION, DISCUSSION AND APPLICATION
Conclusion
This study adopts quantile regression to explore the impacts of variables of stock trading value, international oil price change, and the US quantitative easing monetary policy on Taiwan and Korea stock index returns. The results are as follows:
In the high distribution of Taiwan stock index returns, Taiwan stock trading value has a significantly positive impact on stock index returns and forms the so-called phenomenon of "the stock price increases and the trading volume rises, the stock price declines and the trading volume descends". Similarly, the Korea stock market also presents the phenomenon of "the stock price increases and the trading volume rises, the stock price declines and the trading volume descends". In addition, this study finds that under the situation of low distribution of stock index returns, Korea stock trading value when increasing will cause stock index returns to fall. Regarding the impacts of oil price change on two countries' stock index returns under the situation of low distribution of return rate, changes in international oil prices have been found to have a significantly positive impact on Taiwan and Korea stock index returns.
Finally, in terms of the US implementation of quantitative easing (QE) monetary policy on Taiwan and Korea stock index returns, the result surprisingly shows no significant relationship between them. In other words, the US implementation of quantitative easing monetary policy on Taiwan and Korea stock index returns has no influence on Taiwan and Korea stock index returns. Further exploring the impacts of Taiwan stock trading value changes on stock index returns before and after QE, the achieved results present no difference between them, which in turn support the same phenomenon concerning "the stock price increases and the trading volume rises, the stock price declines and the trading volume descends" in Taiwan stock market before and after QE. Regarding the Korea stock market, under situations of high and low distribution of Korea stock index returns, the result shows no differences between the impacts of stock trading value changes on stock index returns before and after QE implementation, which is consistent with the phenomenon of "the stock price increases and the trading volume rises, the stock price declines and the trading volume descends". Additionally, stock trading value is found to have a negative impact on stock index returns. In sum, it can be concluded that before and after implementing QE monetary policy in Taiwan and Korea, in the low distribution of stock index returns, this study finds no difference between the impacts of oil price changes on two countries' stock index returns, indicating international oil price changes all present positive impacts on stock index returns.
Discussion and Application
With the achieved results, this study has provided three considerable contributions as follows: First, this study proposes that Taiwan's and Korea's stock trading values exert significantly positive impacts on stock index returns due to the high return rate situations. Therefore, when facing stock market-related issues in these two countries, investors are recommended to constantly pay attention to the changes of price and quantity since large trading value pushes up stock price and raises stock index returns as well as small trading value enables the slump of stock price and deflates stock index returns on the contrary. Hence, once investors reduce the situations of pursuing high stock prices, stock prices would definitely become bubbling and slumping, especially the high return distribution of stock index returns.
Second, this study states that despite being two countries with the extreme lack of natural resources, Taiwan and Korea are considerably affected by changes in international oil prices. Specifically, in the low return distribution of two countries stock index returns, the rise of international oil prices is of great benefit to push stock index returns up.
For this reason, investors while conducting investments in stock markets and high stock index returns is not the case can observe the international oil prices. If the phenomenon that the demands in oil increase and consequently cause the rise of oil prices is recognized, it can be concluded that the industry would extend production capacity and it is the right time to proceed to stock investments.
Finally, this study finds no direct impacts of the US implementation of quantitative easing monetary policy on Taiwan and Korea stock index returns. However, since current global financial markets all pay close attention to when the implementation of quantitative easing monetary policy will be closed, investors are suggested to more carefully observe the indirect effects of QE on each country's currency quantity in this time.
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